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[0001] This application claims the benefit of the Korean Application No. P2002- 
58186 filed on September 25, 2002, which is hereby incorporated by reference. 

RACKGROUND OF THE INVENTION 

Field of the Invention 

[0002J The present invention relates to microwave ovens, and more particularly, to a 
microwave oven with a toaster which has a cooking fimction together with a toasting function. 
Background of the Related Art 

[00031 In general, the microwave ovens are cooking appliances for cooking or 
thawing food with a microwave. The microwave ovens have been developed to meet demand 
for cooking food faster and more conveniently under the pressure of busy daily life. 

[0004] A related art microwave oven will be described with reference to the attached 
FIG 1. FIG 1 illustrates a disassembled perspective view of a related art microwave oven. 

[0005] Referring to FIG 1, the related art microwave oven is provided with a main 
case 10 forming an outer shape, a cavity 20 for receiving food, and an electronic chamber 300 
in one side part of the main case having different electronic components for providing the 
microwave to an inside of the cavity. 

[0006] The main case has in general a firont case 11, an outer case 12, and an outer 
fi-ame 13 for supporting the microwave to be in shape. There is a cavity door (not shown) on 
an opening in the fi-ont case for opening/closing the cavity. 

[0007] In the meantime, the electronic chamber is provided with a magnetron 31 for 
generating a microwave required for cooking of food, a transformer 32 for providing a high 
voltage to the magnetron, and fan 33 for cooling various electronic components in the main 
case. 

[0008] The related art microwave oven, an appliance for applying the microwave to a 
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cooking object, is favorable for cooking general food, but not suitable for toasting bread. 

[0009] To cope with the problem, there have been steady requirements for 
development of a microwave oven having a toasting function together with a cooking 

function by using a microwave. 

ST JMM ARY OF THE INVENTION 

[0010] Accordingly, the present invention is directed to a microwave oven with a 
toaster that substantially obviates one or more of the problems due to limitations and 
disadvantages of the related art. 

[0011] An object of the present invention is to provide a microwave oven with a 
toaster, which has a cooking function together with a toasting function. 

[0012] Another object of the present invention is to provide a microwave oven with a 
toaster, which has a door lock that permits to carry out a toasting operation only when a 
toaster door on the microwave oven is closed, perfectly. 

[0013] Additional features and advantages of the invention will be set forth in the 
description which follows, and in part will be apparent to those having ordinary skill in the art 
upon examination of the following or may be learned from practice of the invention. The 
objectives and other advantages of the invention will be realized and attained by the structure 
particularly pointed out in the written description and claims hereof as well as the appended 
drawings. 

[0014] To achieve these objects and other advantages and in accordance with the 
purpose of the present invention, as embodied and broadly described herein, the microwave 
oven with a toaster comprises a main case forming an outer shape, a cavity in the main case 
for cooking food therein with a microwave, an electronic chamber in one side part of the main 
case having different electronic components for providing the microwave to an inside of the 
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cavity, and a toaster comprising a toaster case in front of the electronic chamber having slits in 
opposite sides respectively, a tray assembly moimted on the slits of the toaster case for 
introducing/taking out pieces of bread into/out of the toaster, a heater assembly in the toaster 
case for heating the pieces of bread, a toaster door on the toaster case, a door lock for holding 
the door, and a power source device for supplying power to the heater assembly. 

[00151 The toaster further comprises a front plate mounted to a front of the toaster 
case having openings for introducing pieces of bread therethrough, and a front panel having a 
rectangular body with a central opening mounted to a front of the front plate to form an outer 
shape of the toaster, and the toaster door coupled thereto. 

[0016] The door lock for holding the door comprises a plate spring mounted on the 
front panel for holding the toaster door to keep a closed state once the toaster door is closed. 

[0017] The plate spring has a channel section, and comprises a locking part at a lower 
side thereof for holding the toaster door. 

[0018] The locking part comprises a projection of a lower part of the plate spring 
toward the opening in the front panel, and the toaster door comprises a catch recess in 
conformity with the projection of the plate spring. 

[0019] The power source device comprises a switch to be pressed when the toaster 

door is closed. 

[0020] The toaster further comprises lever at an opening side of the front panel 
having one side opposite to the power source device and the other side opposite to the toaster 
door, for transmitting a pushing force of the toaster door to the switch. The lever comprises a 
part opposite to the toaster door projected to ttie opening side. 

[0021] The toaster door further comprises a push projection opposite to the projection 
on the lever. The lever rotates and pushes the switch of the power source device as the 
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pushing projection of the toaster door pushes the lever when the toaster door is closed. 

[0022] In more detail, the switch comprises a body of an angle section, and a shaft at 
a bent part for rotatably moimting the body. 

[0023] The switch is pushed with the lever fully, to supply power to the heater 
assembly, only when the toaster door is closed completely. 

[0024] hi the meantime, the front panel fiu^er comprises a heat insulating fihn for 
preventing transmission of heat from the heat assembly to the toaster door and the front panel 
itself 

[0025] Thus, the microwave oven with a toaster of the present invention eliminates 
the inconvenience of providing a toaster in addition to a microwave oven, prevents waste of 
power, occurrence of accident caused of negligence of safety, and thermal deformation of the 
frontpanel. 

[0026] It is to be understood that both the foregoing description and the following 
detailed description of the present invention are exemplary and explanatory and are intended 
to provide ftirther explanation of the invention claimed. 

BRIEF DESCRITPION OF THE DRAWINGS 
[0027] The accompanying drawings, which are comprised to provide a further 
understanding of the invention and are incorporated in and constitute a part of this application, 
illustrate embodiment(s) of the invention and together with the description serve to explain 
the principle of the invention, hi the drawings; 

FIG 1 illustrates a disassembled perspective view of a related art microwave oven; 
FIG 2 illustrates a disassembled perspective view of a microwave oven with a toaster 
in accordance with a preferred embodiment of the present invention; 

FIG 3 illustrates a disassembled perspective view of a toaster part in a microwave 
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oven with a toaster in accordance with a preferred embodiment of the present invention; 

FIG 4 illustrates a structvire of "A" part in FIG 2 in a state a toaster door is closed to 
a front panel; 

FIG 5 illustrates a section showing operation of a plate spring and a power cutoff 
device in a toaster door closing process in a microwave oven with a toaster of the present 
invention; and 

FIG 6 illustrates a section showing operation of a plate spring and a power cutoff 
device in state a toaster door is closed completely in a microwave oven with a toaster of the 
present invention. 

DETAILED DESCRIPTION OF THE PREFERJ^D EMBODIMENT 

[0028] Reference will now be made in detail to the preferred embodiments of;the 
present invention, examples of which are illustrated in the accompanying drawings. In 
describing the embodiments, same parts will be given the same names and reference symbols, 
and repetitive description of which will be omitted. 

[00291 In general, the microwave ovens are cooking appliances for cooking or 
thawing food with a microwave. The microwave ovens have been developed to meet demand 
for cooking food faster and more conveniently under the pressure of busy daily life. 

[0030] What is developed to cope with the requirements is the microwave oven with 
a toaster. A whole system of the microwave oven with a toaster of the present invention 
having a toasting function added to the related art microwave oven will be described with 
reference to FIGS. 2 and 3. FIG 2 illustrates a disassembled perspective view of a microwave 
oven with a toaster in accordance with a preferred embodiment of the present invention. 

[0031] Referring to FIG 2, the microwave oven comprises a main case 100 forming 
an outer shape, a cavity 200 in the main case for cooking food therein with the microwave, an 
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electronic chamber 300 in one side part of the main case having different electronic 
components for providing the microwave to an inside of the cavity, and a toaster 400. 

[0032] As described before, the cavity, a space for receiving and cooking food therein, 
the same function and system with the related art, of which description will be omitted. 
However, a size of the space may differ depending on applications. 

[0033] The electronic chamber has a magnetron 310 for generating a microwave 
required for cooking of food, a transformer 320 for providing a high voltage to the magnetron, 
and fan 330 for cooling heat generated in cooking food. 

[0034] It is preferable that the toaster 400 is mounted in front of the electronic 
chamber 300. 

[0035] Because the microwave oven with a toaster of the present invention has 
various electronic components and the toaster mounted within a limited main case, heat more 
than the related art microwave oven is generated. Therefore, it is preferable that a cooling 
efficiency is improved by methods, such as increasing a rotation speed of the fan, or the like. 

[0036] Next, a system of the toaster will be described with reference to FIGS. 2 and 3. 
However, door lock and power source device not shown in FIGS. 2 and 3 will be described in 
detail with reference to FIGS. 4 and 5 illustrating one of embodiments of the units. 

[0037] The toaster comprises a toaster case 410, a front plate 420, a front panel 430, a 
toaster door 440, a door lock (not shown), a power source device (not shown), a heater 
assembly 450, and a tray assembly 460. 

[0038] The toaster case 410 has an opened front, and a space therein, and forms an 
overall outer shape of the toaster. The toaster case 410 also has thin and long shts 411 in 
opposite sides of a lower part thereof in a front/rear direction. There is a rear plate 413 in rear 
of the toaster case, and a bread crumb pan 470 drawably mounted under the toaster case. 
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[0039] The front plate 420, mounted to a front surface of the toaster case 410, has at 
least one introduction opening for bread. That is, a number of pieces of bread capable of 
toasting at a time is fixed depending on a number of the introduction openings. 

[0040] The front plate 420, moxmted to a front surface of the toaster case 410, forms a 
frontal outer shape of the toaster, has a rectangular main body with openings in a central part. 
The front panel also has a heat insulating film for preventing transmission of heat from the 
heater assembly 450 to the toaster door and the front panel itself 

[0041] The toaster door 440 is coupled to the front panel 430 with a hinge so as to 
open/close the opening in the toaster case 410. The hinge is fitted on a bottom of the toaster 
door. 

[0042] The heater assembly 450 is mounted inside of the toaster case 410. The heater 
assembly 450 comprises a partition wall 452 for dividing an inside space of the toaster case, a 
hot wire 451 built in the partition wall for generating heat when power is provided thereto, 
and terminals 453 for providing the power to the hot wire. 

[0043] A nimiber of spaces formed by the partition wall is the same with a number of 
pieces of bread to be toasted at a time, which number is the same with the number of the 
introduction openings in the front plate. 

[0044] The tray assembly 460 comprises at least one tray 461, a tray supporter 462, 
one pair of connecting levers 463, and one pair of springs 464. 

[0045] The tray 461 is used for placing the piece of bread thereon, and pushing and 
drawing the piece of bread into/out of the toaster case. In more detail, the tray 461 comprises 
a base 461a for placing the piece of bread thereon, and a supporting part 461b for supporting a 
rear side of the piece of bread. 

[0046] The tray supporter 462 has projections 462a at opposite sides for inserting into 
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the slits 411 in the toaster case 410, each having a bushing 466 mounted thereon. 

[0047] The bushing 466 guides a moving path of the tray supporter 462 in a state 
exposed to an outside of the slits 411 in the toaster case. It is preferable that the bushing 466 is 
formed of a heat resistant plastic, such as Teflon and the like. 

[0048] The spring 464 has one end fixed to the tray supporter 462, and the other end 
fixed to a rear plate 413 mounted in a rear of the toaster case 410. 

[0049] In the meantime, the foregoing toaster has a structure for pushing or drawing 
the piece of bread into/out of the toaster through a fi*ont side thereof, the toaster may have a 
structure for pushing or drawing the piece of bread into/out of the toaster through an upper 
side thereof. 

[0050] Next, detailed embodiments of the door lock and the power source device will 
be described with reference to FIGS. 4, 5, and 6. However, since parts other than the toaster 
part are the same with the foregoing description, description of which will be omitted. 

[0051] FIG 4 illustrates a structure of "A" part in FIG 2 in a state the toaster door 
440 is closed to a firont panel 430, FIG 5 illustrates a diagram showing the door lock and the 
power source device in a toaster door closing process, and FIG 6 illustrates a diagram 
showing the door lock and the power source device in state a toaster door is closed completely. 

[0052] Referring to FIG 4, the door lock and the power source device 434 are 
moxmted on the fi'ont panel 430. 

[0053] In this embodiment, the door lock has a plate spring 432. The plate spring 432 
serves to keep a closed state by holding the toaster door when the toaster door is closed for 
toasting bread. 

[0054] The power source device 434 provides power to the heater assembly 450 when 
the toaster door 440 is closed to the front panel 430, and, preferably, only when the toaster 
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door 440 is closed to the front panel 430, fully. 

[0055] With regard to structures of the plate spring 432 and the power source device 
434 in FIG 4, a part of the plate spring is projected from an upper part of the front panel 432 
toward a central opening. The power source device 434, comprising a switch 434a projected 
from a main body of the power source device, is on one side of the plate spring. 

[0056] In more detail, the plate spring 432 of a channel section has a locking part at 
one side for holding the toaster door. In more detail, the plate spring 432 has a projection 432a 
projected to outer side on a lower part thereof, for holding the toaster door. The projection of 
the plate spring is projected toward the central opening through a hole in the front panel. 

[0057] Of course, the device for holding the toaster door is not limited to the structure 
of the plate spring, but a variety of structxires may be selected. For an example, a button type, 
or a projection supported on a spring and having a contact part to the toaster door with a 
moderate curvature may be employed. 

[0058] The toaster door 440 has a catch recess 441 in a top surface thereof in 
conformity with the locking part of the plate spring, i.e., the projection 432a, and a push 
pushing projection 442 on one side of the catch recess 441 of the toaster door opposite to the 
switch 434a of the power source device. In this stmcture, the push projection on the toaster 
door is brought to push the switch of the power source device in a process the toaster door is 
closed, thereby providing a power. 

[0059] More preferably, the toaster additionally comprises a lever 436 for serving as 
an intermediary between the switch and the projection. The lever 436 serves to transmit a 
force the pushing projection 442 on the toaster door pushes the switch 434a of the power 
source device. 

[0060] In more detail, the lever 436 has a body 436b of an angle section, and a shaft 
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436a at a bent part of the body as a rotation center of the body. 

[0061] One side of the bent lever body 436b faces the switch 434a, and the other side 
of the bent lever body 436b faces the pushing projection 442. The shaft 436a of the lever is 
inserted in supporting holes 435a in opposite sides under the switch. 

[0062] According to the foregoing structure, when the user closes the toaster door 
440, the projection 432a of the plate spring is pushed, and moved up by the toaster door, and 
holds the catch recess with a restoring force when the projection 432a comes to the catch 
recess 441 in the toaster door, thereby locking the toaster door 440. 

[0063] At the same time with this process, the pushing projection 442 on the toaster 
door applies a force to one side of the lever body 436b, to rotate the lever, which makes the 
other side of the lever body to press the switch 434a of the power source device, to provide 
power. 

[0064] More preferably, it is designed that the switch suppUes power of the power 
source device only in a state the toaster door is closed perfectly. In other words, a mechanism 
is required, in which the switch is not pressed adequately in a state the toaster door is not 
closed perfectly. 

[0065] An operation of the foregoing toaster of the microwave oven will be described 
in detail with reference to FIGS. 5 and 6. 

[0066] If it is intended to toast bread, the toaster door 440 is opened to open a front 
surface of the toaster case 410. In this instance, the connection levers 463 connected to 
opposite sides of the toaster door 440 are moved, to move the tray supporter 462 connected to 
the other ends of the connection levers to forward of the toaster case. 

[0067] In other words, the bushings 466 on the tray supporter 462 move forward 
guided by the slits 41 1 in opposite sides of the toaster case, and the trays 461 connected to an 
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upper surface of the tray supporter 462 also move forward, until parts of the trays 461 are 
exposed through a front surface of opened toaster case 410. 

[0068] Next, when the user places pieces of bread on the exposed trays 461, and 
closes the toaster door 440, the tray supporter 462 moves to an inside of the toaster case by a 
restoring force of the spring connected to the lever, so that the pieces of bread are moved into 
an inside of the toaster case 410 and seated at a cooking position. 

[0069] A process the toaster door is closed, and power is supplied to the power source 
device in the foregoing process is as follows. 

[0070] After the toaster door is started to close, when the toaster door comes into 
contact with the projection 432a of the plate spring, the plate spring 432 moves up by a 
pushing force of the toaster door 440, which state is illustrated in FIG 5. 

[0071] Next, when the toaster door is closed completely, the projection 432a of the 
plate spring is seated in the catch recess 441a of the door 440 by the restoring force of the 
plate spring, and holds the toaster door not to open. 

[0072] At the same time with the process, the pushing projection 442 of the toaster 
door appUes a force to one side of the lever body 436b, such that the other side of the lever 
body presses the switch 434a to provide a power to the power source device, to generate heat 
at the hot wire 45 1 built in the heater assembly, and toast the bread. 

[0073] In this process, as described before, if the toaster door 440 is not closed 
completely due to carelessness of the user, the switch 434a is not pressed, to fail supply of the 
power. Therefore, as one of different embodiments of the present invention, a system in which 
the toaster is operative only in a state the toaster door is closed completely is suggested. 

[0074] As has been described, the microwave oven with a toaster of the present 
invention has the following advantages. 
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[0075] By adding a toasting function to a related art microwave oven function of 
cooking food, the inconvenience of providing separate toaster is eliminated, and a frequency 
of use of the microwave oven is increased. 

[0076] Next, since power is supplied to the toaster automatically when the toaster 
door is closed, particularly only when the toaster door is closed completely, the microwave 
oven of tiie present invention can prevent waste of power caused by user's carelessness, and 
prevents accidents caused by negligence of safety. 

[0077] The heat insulating fihn on the front panel of the microwave oven prevents 
heat from being transmitted to the toaster door and the front panel, to prevent thermal 
deformation of the microwave oven. 

[0078] It will be apparent to those skilled in the art that various modifications and 
variations can be made in the present invention without departing from the spirit or scope of 
the invention. Thus, it is intended that the present invention cover the modifications and 
variations of this invention provided they come within the scope of the appended claims and 
their equivalents. 
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